Changes in pericytes and smooth muscle cells in the kitten model of retinopathy of prematurity: implications for plus disease.
Dilated and tortuous vessels (plus disease) in ROP is a grim prognostic indicator of visual outcome. The purpose of this study was to determine whether alterations in pericytes and smooth muscle cells (SMCs), are associated with the pathogenesis of ROP, including plus disease. Kittens were exposed to either 4 (standard obliterative model) or 2 (modified model) days of hyperoxia, resulting in vaso-obliteration or localized vessel regression, respectively, and returned to room air. The modified model more closely resembles human ROP. Desmin and alpha-smooth muscle actin (SMA) immunohistochemistry and lectin labeling were used to label mural cells and vessels. The desmin ensheathment ratio (DER), a quantitative measure of vessel stability, was determined. In the neovasculature of the standard model and surviving vasculature of the modified model, radial arterioles and venules were dilated and SMCs attenuated. SMA expression on venules was decreased, and the difference in desmin expression normally observed between arterioles and venules was lost, indicating altered SMC differentiation. The DER was reduced in both ROP models, consistent with highly unstable vascular plexuses, receptive to angiogenic and vascular regression signals. The results provide compelling evidence of significant changes in arteriolar and venular SMCs in both experimental models of ROP. The delayed differentiation and apparent dedifferentiation of SMCs during the hypoxic phases would result in an impaired ability to regulate blood flow, contributing to the vasodilation and tortuosity, hallmarks of plus disease. Vessel tortuosity was seen only in the nonobliterative model, suggesting that tortuosity may be due to increased capillary resistance resulting from capillary closure.